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Mechanical Strength.—Owing to the fact that calculations
of the proper size of wire for transmission lines, based on Kelvin's
law, voltage regulation, and carrying capacity, in most cases
result in a wire too small to withstand the mechanical stresses
incurred by ordinary line construction and weather conditions,
the mechanical strength of the line may well be considered first
and the size of wire checked in accordance with the electrical
considerations later. No wires smaller than No. 4 B. & S.
hard drawn copper or its equivalent in tensile strength should
be used, for mechanical reasons. If aluminum be used it should
be remembered that for the same size aluminum weighs about
30 per cent, and has a resistance of 1.67 times that of hard drawn
copper. Aluminum costs considerably less than copper for the
same conductivity and melts at a much lower temperature. It
also has a greater coefficient of expansion causing greater varia-
tion in sag with change of temperature. It is difficult to solder,
is quickly attacked by gases in the atmosphere and has a tensile
strength of approximately one-third that of copper. In spite
of its many disadvantages aluminum is used to a considerable
extent for line construction largely because of its low cost and
light weight. Joints are made mechanically by overlapping the
ends in an oval sleeve and twisting the sleeve and wire ends to-
gether without solder. On account of its large diameter for a
given conductivity the total wind pressure on a line is greater, and
because of its low melting point it is more likely to melt apart
than is copper in the event of an arc forming between wires.
The question whether one or two parallel three-phase lines
shall be installed, one for the purpose of acting as a relay for
the other in. case of breakdown, is an open one and is generally
decided by the personal preference of the engineer in charge. If
a single line only be installed it is usually mechanically stronger
and therefore better able to withstand abnormal strains. In
this case the wires are spaced at the vertices of an equilateral tri-
angle with one wire on the pole top and the two lower wires on a
single cross arm. If two circuits are employed two arms are used
and one circuit is installed on either side of the pole. Such con-
struction permits repairs to be made on one of the lines with the
other in operation when the voltage does not exceed 33,000 volts.
No particular specifications need be made for the poles, which
are also used for the trolley span wires, feeders, and probably
signal and telephone circuits as well, except that they must be

